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(57) ABSTRACT

The invention relates to a method for producing a vehicle
antenna device (1) and to a vehicle antenna device (1) which
is produced using this method and has a carrier film (2) which
is composed of an electrically non-conductive material,
wherein antenna structures (3) which are composed of an
electrically conductive material are applied to the carrier film
(2), wherein provision is made, according to the invention, for
aplug connector (4) or an electronic device (6) to be fixed and
electrically contact-connected directly to the carrier film (2)
at a base point of the antenna structure (3).
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1
METHOD OF MAKING A VEHICLE
ANTENNA

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the US national phase of PCT applica-
tion PCT/EP2008/008776, filed 16 Oct. 2008, published 23
Apr. 2009 as W02009/049891, and claiming the priority of
German patent application 102007049433.7 itself filed 16
Oct. 2007 and German patent application 102007062142.8
itself filed 21 Dec. 2007, whose entire disclosures are here-
with incorporated by reference.

FIELD OF THE INVENTION

The invention relates to a method of making a vehicle
antenna and to a vehicle antenna produced using this method.

BACKGROUND OF THE INVENTION

Methods are known of making vehicle antennas that have a
is support film of a dielectric material, antenna elements and
leads of an electrically conductive material on the support
film. Furthermore, one or more connection lines are carried
by the support film for connection of the antenna elements, or
multiple antenna elements to an electronic device, particu-
larly an antenna amplifier. However, this has the disadvantage
that an extra support film and the connection line located
thereon must additionally be produced in order to be able to
connect the vehicle antenna to the electronic device.

OBIJECT OF THE INVENTION

The object of the invention is therefore to provide a method
of making a vehicle antenna, and a vehicle antenna produced
using this method that is further improved with regard to the
production, storage, and also with regard to the installation
thereof.

SUMMARY OF THE INVENTION

According to the invention the method of making the
vehicle antenna is characterized in that a plug-type connector
is attached to a base of the antenna elements, or an electronic
device is applied to the support film and is electrically con-
tacted. This provides the advantage that the plug-type con-
nector or the electronic device, preferably an antenna ampli-
fier, is fixed directly on the support film (2) and electrically
contacted directly at the base of the antenna elements (3) to
which high-frequency signals are to be transmitted via the
plug-type connector or are to be processed further directly by
the electronic device. In this manner connection lines that
would also allow radiation of error signals can be omitted in
an advantageous manner. Overall the vehicle antenna accord-
ing to the invention can therefore be built in a more compact
manner. A further simplification with regard to storage of
such a vehicle antenna, e.g. after manufacture and before
installation in a vehicle, is provided, since the antenna ele-
ments forms a single part together preferably with the elec-
tronic device, thus having to be provided with only one part
number such that logistics is therefore also simplified overall.
Installation of such a vehicle antenna is also simplified, since
only a compact part must be installed that simultaneously
consists of a receiver antenna (and/or transmission antenna)
with related plug-type connector, or with related electronic
device.
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2
BRIEF DESCRIPTION OF THE DRAWING

Further embodiments of the invention are described in the
dependent claims, the further embodiments being described
in further detail based on the following description with ref-
erence to the embodiments shown in the figures. Therein:

FIG. 1 is a schematic view of an antenna according to the
invention in flat condition;

FIGS. 2 and 3 are detail views of antennas in accordance
with the invention;

FIGS. 4 and 5 are views of another antenna according to the
invention in flat and three-dimensional condition;

FIGS. 6, 7, and 8 are successive views of another antenna
in flat, partially shaped, and installed condition; and

FIG. 9 is back and top view of the shaped antenna accord-
ing to the invention on installation into a vehicle outside
mirror assembly.

SPECIFIC DESCRIPTION

FIG. 1 shows in detail a vehicle antenna 1, where one or
more antenna elements 3 are carried by a support film 2 of a
dielectric material, particularly a flexible plastic film. The
fixing of the antenna elements 3 is advantageously done by
printing, such as screen printing an electrically conductive
paste, preferably a silver polymer paste, onto the flat support
film 2. Other methods of application and other materials are
also conceivable for the antenna elements 3. A tab projects
from the support film 2 and carries a plug-type connector 4 at
an end forming a base of the antenna elements 3. This way, an
unillustrated connector matable with the plug-type connector
4 can be mechanically and electrically connected to the base
of'the antenna elements 3. This can be cone, for example, by
crimping, soldering, or other processes. The vehicle antenna
1 is connected by the plug-type connector 4 to an electronic
device, such as an antenna amplifier, an impedance converter,
a receiver, or the like, elsewhere in the vehicle by a cable 5,
preferably a coaxial cable. The vehicle antenna 1 shown in
FIG. 1 represents the simplest embodiment of the vehicle
antenna 1 according to the invention, the support film 2 being
already formed with cutouts in its outer edge and with cut-
outs, particularly rounded ones, by means of which the sup-
port film 2 is oriented and attached at the desired installation
location. The edge shape of the support film 2 may be done,
for example, by cutting out or punching from a larger support
film.

A further embodiment of the invention is shown in FIG. 2.
Here the support film 2 is provided with at least one separat-
ing cut 7 before or after the plug-type connector 4, or the
electronic device 6 has been mounted, thus subdividing the
support film 2 into at least two regions that can move inde-
pendently of each other yet are still connected to each other.
This separating cut may also be done by a cutting or punching
process. Other methods for achieving the described effect are
also conceivable. The separating cut preferably extends
inward from one edge of the support film 2 such that at least
two or more regions are created that can be moved indepen-
dently of each other, yet are still connected to each other.
Because of the separating cut 7 in the support film 2 further
stiffening and shaping for installation without the use of tools
may be achieved by overlapping the connected-together
regions, the two connected-together regions are folded over
and preferably placed on top of each other in a plane. In this
manner a three-dimensional adjustment of the inherently pla-
nar support film 2 to the desired installation location may be
done without the use of any tools by the described “folding
technique.” In order to be able to install the support film 2
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processed in this manner at the desired installation location, it
is provided with at least one attachment formation 8, prefer-
ably multiple attachment formations 8. The invention there-
fore provides that each attachment formations 8 is punched
out, the area of the support film 2 punched out for forming the
attachment formation 8 remaining on it and being folded up at
least during the attachment process. This has the advantage
that no waste of support film parts is created during the
punching-out of the attachment formations 8. Furthermore,
the areas of the attachment formations 8 folded away and
remaining on the support film 2 do not interfere with the
subsequent function of the vehicle antenna 1. Cutouts 9 are
provided as a guide for use during installation of the prepared
support film 2 and/or for accurate shaping, particularly during
overlapping of the regions of the connected-together regions
of the support film 2, such that the correct position of the
connected-together regions of the support film 2 toward each
other is ensured when performing the “folding technique” by
flush overlapping of the cutouts 9. Furthermore, the cutouts 9,
preferably in the overlapped state of the regions of the support
film 2, may serve for guiding and fixing the position of the
support film 1 at the desired installation location.

FIG. 3 shows that the support film 2 is provided with at
least one additional cutout 11, also made by punching. Here a
punched-out part of the support film 2 remains as an attach-
ment tab 10 within the cutout 11, by means of which the
support film 2 is attached at the desired installation location.
The left side of FIG. 3 shows that the attachment tab 10 is
approximately T-shaped, parts of the support film 2 being
punched-out and removed. It is conceivable that the resultant
attachment tab 10 is folded inward toward itself at least once
more for reinforcement. The right side of FIG. 3 shows that
only the attachment tab 10 is punched out so that folding-back
the punched-out attachment tab 10 creates the cutout 11,
which is not explained in further detail. The attachment tab 1,
particularly also multiple attachment tabs 11 provided at the
required locations, has the advantage that the support film 2
can be attached by hinging it, and preferably also by locking
or tensioning it to a vehicle part. This advantage is present in
particular, if, for example, two opposite attachment tabs 11
grip opposite sides of the vehicle part. In addition or alterna-
tively to a nonpositive connection of the attachment tabs 11 to
the vehicle part, it is conceivable that the vehicle antenna 1 is
connected to the vehicle part in a form-fit via the attachment
tabs 11, such as by a gluing process.

FIGS. 3 and 4, and 5 to 7 show that the planar support film
2 is provided with at least one projecting tab 12, preferably
multiple projecting tabs 12, before attaching the plug-type
connector 4 or the electronic device 6. Here the still planar
support film 2 does not have a shape corresponding to the
desired three-dimensional installation location. A cutout 13 is
formed in the support film 2 for shaping the subsequent three-
dimensional vehicle antenna 1 to the projecting tab(s) 12, into
which the tab 12 is inserted after the support film 2 has been
deformed, e.g. bent over or folded over symmetrically or
asymmetrically to a symmetry axis 14 of the support film 2.
The deformation occurs, for example, at a smaller or a large
bending radius along crease lines 15, it also being conceivable
that the deformation occurs at a certain angle, preferably a
right angle. With the deformation shown in FIG. 5 the pro-
jecting tabs 12 have been folded over relative to the rest of the
support film 2, and in this illustrated embodiment regions in
which the cutouts 13 are located of the support film 2 have
also been folded over. The outer ends of the projecting tabs 12
are pushed through the cutouts 13, and in a particularly advan-
tageous manner the free outer end of the projecting tab 12
shaped like a hook or preferably multiple hooks that project
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4

outward and engage the support film 2 from behind after
fitting the tab 12 through the cutout 13, thus fixing the outer
end of the projecting tab 12. The outer tab end is provided
with a taper for the purpose of a simpler insertion of the it
through the cutout 13. Due to the approach described an
antenna that approximately has the shape of a box may be
created in this case from an initially planar support film 2, the
inner or outer shape of the now three-dimensional support
film 2 being complementary to the desired installation loca-
tion. Depending on the size of the projecting tabs 12, the
orientation of the crease lines 14, and the folding processes to
be done, nearly any desired number of complex, three-dimen-
sional shapes may be achieved with a previously planar sup-
port film 2.

A somewhat more complex shape of the support film 2 is
shown in FIGS. 6 to 8. The support film 2 is again provided
with multiple projecting tabs 12, however regions of the sup-
port film 2 are not folded over along the crease lines 15 in this
case but are bent over such instead if a sharp a rounded
deformation region is created along the crease lines 15. After
the support film 2, based on the initially planar support film 2
(FIG. 6), has been three-dimensionally deformed (FIG. 7),
the attachment of the support film 2 deformed in this three-
dimensional manner to a vehicle part 16 (FIG. 8) is done. In
a first variation (not shown) it is conceivable that, for
example, the bent-over regions of the support film 2 fitaround
the vehicle part 16 at least partially, particularly completely at
the side edges thereof such that the support film 2 is fixed to
the vehicle part 16 by such a positive fit. In the embodiment
shown in FIG. 8 the vehicle part 16 has struts 17 extending
outward and connected at their ends to the bent-over regions
of the support film 2. This may be by nonpositive fit or by
positive fit. It is also conceivable that the struts 17 are inde-
pendent parts that connect the support film 2 to the vehicle
part 16.

FIG. 9 shows a particularly preferred embodiment of the
vehicle antenna 1 made by the method of this invention. The
three-dimensional prepared support film 2 is shaped such that
it corresponds to the desired installation location, e.g. within
ahousing of an outside vehicle mirror 18. To this end the inner
shape of the housing of the outside mirror 18 is extremely
complex (arched), and there is little installation space avail-
able because not only must the vehicle antenna 1 be accom-
modated inside the housing of the outside mirror 18, but also
the adjusting mechanism for the actual mirror of the outside
mirror 18. The illustrated embodiment of an outside mirror
18, which is connected to a vehicle door (not shown) via a
mount 19, is shown in the upper part of FIG. 9. The vehicle
antenna 1 can be seen in the lower part of FIG. 9 and is
comprised of the complexly shaped support film 2 that has
been produced by the above described “folding technique.” It
can be seen that the vehicle antenna 1 has multiple crease
lines and attachment formations, and optionally also cutouts.
Although the illustrated embodiment of accommodating the
vehicle antenna 1 according to the invention in an outside
mirror 18 of a vehicle is preferred, other installation locations
within or on vehicle parts are also conceivable.

It should finally be noted that the above-discussed figures
have shown that the plug-type connector 4 is arranged at the
base of the antenna elements 3 (or also at the bases of multiple
antenna elements). As an alternative the electronic device 6,
particularly the antenna amplifier, may be connected directly
to the base of the antenna elements 3 (or at the bases of
multiple antenna elements) instead of the plug-type connec-
tor 4, the electronic device 6 and the region of the support film
2, on which the electronic device 6 (or the plug-type connec-
tor 4) is arranged, being provided with a protective housing in
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a particularly advantageous manner. The protective housing
can be a separate part, such as two or more housing parts
(preferably two housing halves). Itis also conceivable that the
protective housing is produced by an injection-molding pro-
cess, or by molding, for example, in a hot-melt process.

It should be noted that the projecting attachment tabs 12,
which are created either by punching out of the planar support
film 2 or are formed by carrying out the separating cut 7, are
deformed from the largely planar remaining region of the
support film 2 by folding over or bending over such that
deformation of the projecting outer regions of the support film
2 or of its tabs occurs at a desired angle with regard to the
planar remaining part of the support film 2, or such that the
deformation occurs at 180 degrees such that the planar
remaining region of the support film 1 and the folded over
region come to rest on top of each other. In this case it may be
conceivable to additionally connect the regions placed on top
of'each other after the deformation process, such as by gluing
them to each other. It is also conceivable that the regions or
attachment tabs projecting from the remaining region of the
of'the support film and to be deformed, are deformed such that
they are deformed in an angular or arched manner several
times such that in the latter case, for example, a U-shaped
profile is created seen in cross-section at the deformed
regions.

In correlation to the manufacturing method or to the
vehicle antenna produced using this method, the following
characteristics should be enumerated. The direct electric con-
tacting of the base of the one antenna element of the plug-type
connector or to the signal input of the electronic device
occurs, as described above, by a crimp connection, by a
crimp-soldering connection, by a riveting process, by an
action pin, by a conductive adhesive, or the like. An organic
film may also be considered as the support film to be lami-
nated onto a support (such as a printed circuit board), and the
assembly of the carrier with the parts serving for realizing the
function of the electronic device is subsequently done. Fur-
thermore, the separating cuts, the crease lines, the associated
tabs, and folded or bent-over regions of the carrier foil are
done in a symmetric manner such that the vehicle antennas
thus resulting can be produced and mounted in a mirror-
image manner. This applies, for example, to the use of such a
vehicle antenna in a right and into a left outside mirror of the
vehicle. This means vehicle antennas that are manufactured
either identically or as mirror images of one another for both
sides of the vehicle. The frequencies or frequency ranges
(bands and the services thereof, such as television, cellular
phone technology, radio, and the like) to be received by the
one antenna element, or the multiple antenna elements, may
be established without problem by electrically conductive
structures provided on the support film in a different manner.
Another advantage of the invention is the simple transport and
the cost-effective storage of the finished, yet still planar sup-
port film comprising the attached antenna elements from the
manufacturer to the automobile manufacturer, the finished
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vehicle antenna merely having to be folded together and
plugged in shortly before installation at the installation loca-
tion in a final step.

The invention claimed is:

1. A method of making a vehicle antenna having a support
film of a dielectric material and antenna elements of an elec-
trically conductive material carried on the support film, the
method comprising the steps of:

fixing a plug-type connector or an electronic device

directly to the support film at the base of the antenna
elements so as to be electrically connected with the
antenna elements;

providing the planar support film with at least one project-

ing tab before or after fixing the plug-type connector or
the electronic device to the support film;

forming a cutout associated with the projecting tab in the

support film;
deforming the support film along a crease line;
thereafter inserting the tab into the cutout while deforming
the support film and antenna elements into a three-di-
mensional shape corresponding generally to an inner
surface of a motor-vehicle outside-mirror housing; and

fitting the deformed support film and antenna elements into
the outside-mirror housing before installing a mirror in
the housing.

2. The method according to claim 1, further comprising the
step of

providing the support film with at least one separating cut

that subdivides the support film into at least two regions
that can be moved independently of each other yet are
still connected to each other.

3. The method according to claim 1, further comprising the
step of

providing the support film with at least one attachment

formation.

4. The method according to claim 3 wherein the attachment
formation is punched out so as to remain attached to the
support film while being tilted away from the support film.

5. The method according to claim 1, further comprising

providing the support film with at least one cutout.

6. The method according to claim 5 wherein a punched-out
region of the support film remains in the cutout as an attach-
ment tab on the support film, the method further comprising
the step of

attaching the support film by means of the attachment tab to

an installation location.

7. The method according to claim 1, further comprising the
step of

providing the plug-type connector or the electronic device

and the region of the support film carrying the plug-type
connector or the electronic device with a protective
housing.

8. A vehicle antenna made by the method of claim 1.
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